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Introduction 
Panter & May (1997) attributed changes in the species composition and extent 
of vegetation in an Epping Forest pond to the impact of drought between 1989 
and 1996. Despite Wheeler's (1998) salutary lesson that the benign years prior 
to 1989 were due to a leaky adjacent storage reservoir, the observed "rapid and 
dramatic change in vegetation" nonetheless appears to have been determined 
by hydrology. Drying-out has been cited as a significant factor determining 
pond vegetation (e.g. Jeffries 1991a; Biggs et al. 1994). However, "rapid and 
dramatic change" may occur without gross, deterministic pertubation. 
This note describes changes to the relative extent of four structurally 
dominant submerged macrophytes in a pond on Holy Island National Nature 
Reserve, Northumbria, between 1991 and 1998. Differences between years are 
suggestive of chaotic population dynamics. 
Quarry Pond, Holy Island 
Holy Island (Lindisfarne) is a small island off the north-east coast of 
Northumbria (e.g. O'Sullivan & Young 1995), near the border between England 
and Scotland: Quarry Pond lies at the eastern end of a disused limestone quarry 
in the north-eastern part of Holy Island National Nature Reserve (Ordnance 
Survey map reference NU 132 435); the surface area of the pond is 106 m2 and 
maximum depth is 0.3 m. The quarry supplied lime-kilns throughout the 
nineteenth century; the last smelting was in 1885. The quarry pond is shown on 
an Ordnance Survey map of 1889, though it may be older; it has no recorded 
management (Phil Davies, personal communication). There is no known 
pollution or anthropogenic interference. The shallow pond retained water 
throughout the period 1991 to 1998, although other ponds on the island, within 
the NNR and the adjacent human settlement, dried out by early summer in 
1995, 1996 and 1997. The vegetation in Quarry Pond was surveyed on 6 June 
1991 (Table 1) as part of a survey of Northumberland ponds (Jeffries 1991b), in 
which macrophyte species were recorded using the DAFOR scale (see Table 2). 
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Table 1. Physicochemical characteristics and macrophytes in Quarry Pond, Holy Island, in 1991, (* 
Malterniflorum was first found in 1992). Values for physicochemical variables are means and 
standard deviations of five samples determined for pH, conductivity, dissolved oxygen measured 
by a portable electrode, alkalinity by titration, phosphate and water turbidity measured by 
spectrophotometry. 
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From 1992 through 1998 the pond was revisited during the first week of June 
and the extent of the four structurally dominant submerged macrophytes, 
Chara hispida L., Ranunculus aquatilis L., Myriophyllum alterniflorum DC, 
Potamogeton gramineus L., and bare substratum, were again recorded (Table 
2). 
In 1991 the vegetation was akin to vegetation type Al3 of Rodwell (1995), 
i.e. a pondweed community of Potamogeton perfoliatus - Myriophyllum 
alterniflorum. The pond is alkaline, with conspicuous deposits of marl on the 
macrophytes. The high pH may result from photosynthetic elevation in the 
shallow water. 
Changes in dominant macrophytes from 1991 to 1998 
The estimated extent of the four submerged macrophytes and bare substratum 
between 1991 and 1998 shows annual differences that are every bit as startling 
as the "rapid and dramatic" changes described by Panter & May (1997). 
Dominant species change between years and there is no obvious pattern or 
periodicity to the changes. There are no identifiable natural or anthropogenic 
causes. 
The aperiodic and substantia] differences in the relative extent of three of the 
four macrophytes suggest deterministic chaos (Stone & Erzati 1996). 
Reviewing the nature and significance of chaotic dynamics in plant 
populations, Stone & Erzati bemoan the problems of reliably identifying 
chaotic patterns and in particular the need for a time-series of at least 500 
"periods", i.e. 500 years in this case, not the mere eight periods available. 
Nonetheless variation between years, coupled with the apparent lack of cause, 
suggests chaotic dynamics. 
Annual variation of Chara 
The Characeae have a reputation for transience, boom and bust, their colloquial 
name of quarryweed reflecting their rapid appearance in water-filled 
excavations. Wood (1950) noted the variation in stability of Characeae as 
components of pond vegetation in Massachusetts. Based on four ponds in New 
York State, Crawford (1977) suggested that the survival and dominance of 
Characeae depended on facultative or inhibitory impacts from microalgae; the 
facultative processes involved microalgal alteration of nutrient regime prior to 
seasonal macrophyte growth. An alternation of initial conditions, followed by 
alteration of subsequent events, is now recognised as a feature of chaotic 
systems. Grillas et al. (1993) also note the inter-annual variation of Chara 
swards and contrast this variation, apparently decoupled from oospore 
abundance in seed-banks, with the correlation between seed-bank and sward-
size of angiosperms in temporary marshes. Holy Island Quarry Pond does not 
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dry out. The angiosperms and Chara regrow each year, though Chara can 
over-winter as mature plants, which may confer an early advantage. However 
the annual race for dominance appears uncertain. 
Annual variation in other macrophytes 
The observed annual variation only occurs in the three structurally dominant 
submerged macrophytes, i.e. Ranunculus aquatilis, Myriophyllum 
alterniflorum and Potamogeton gramineus (Table 2). The extent of wetland 
taxa and low-growing Littorella uniflora remain consistent. The annual 
regrowth of the submerged macrophytes may be sensitive to initial conditions 
and much more sensitive to water physicochemistry than the wetland taxa. The 
consequences of minor differences early on in the season magnify through into 
the summer sward structure, before winter dieback wipes clean the ecological 
stage. 
Conclusion 
Substantial inter-annual variation in the dominance of three submerged 
macrophytes in the Quarry Pond on Holy Island, in the absence of natural or 
anthropogenic perturbation, suggests chaotic dynamics. Chaotic variation may 
be an important character of submerged pond plant populations. The 
indeterminacy of many pond classifications based on surveys taken in a single 
year suggests that mechanistic correlations between environmental variables 
and macrophyte assemblages may be weak. Inter-annual variation is the 
characteristic feature of such communities, not the patterns found in a one-year 
snapshot. Statistical detection of chaotic dynamics is thwarted by the need for 
long-term data. By a happy irony I expect that work such as that of Panter & 
May, based on field study-sites revisited year after year, will provide the 
answers. 
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PROCEDURES TO PREVENT THE OCCURRENCE OF 
POTENTIALLY DANGEROUS SITUATIONS 
DURING THE OPERATION OF THE 
MACKERETH 1-METRE MINI OR SHORT SEDIMENT CORER 
JOHN HILTON AND PETER ALLEN 
(Prof. J. Hilton, Institute of Freshwater Ecology, River Laboratory, 
East Stoke, Wareham, Dorset BH20 6BB, England, and 
P. V. Allen, Institute of Freshwater Ecology, Windermere Laboratory, 
Far Sawrey, Ambleside, Cumbria LA22 OLP, England.) 
Introduction 
During the 1950s and 1960s, F. J. H. Mackereth developed and published the 
plans for a series of pneumatic samplers for lake sediments (Mackereth 1958, 
1969). Since then these corers have been used very successfully by large 
numbers of researchers in many institutions. Unfortunately, as the equipment 
was continually evolving during ensuing research, no user manuals, beyond the 
original publication, have been published since John Mackereth's untimely 
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death in 1972. Nevertheless, this situation has been satisfactory and the corers 
have been operated perfectly safely due to the accumulated knowledge of the 
users, who were trained directly by John Mackereth himself or by members of 
his staff with great experience of the equipment. However, over the last few 
years a significant number of these well-trained research workers have retired. 
Whether by coincidence or as a result of these retirements, a few potentially 
very serious accidents have occurred recently with the 1-metre corer (the mini 
or short corer), which have stimulated us to carry out a risk assessment. This 
highlighted two weaknesses in the design and its later developments. They can 
be corrected simply by checking for screw threads that may have been added to 
the exhaust port on the mini-corer, and by changing the operating procedure, 
thus allowing the corer to be operated safely by a new generation of users. 
Check for screw threads on the exhaust port 
In the original publication for the short corer (Mackereth 1969), the outlet from 
the stainless steel tube (item 17 in Fig. 1 of Mackereth's diagram), which holds 
the fixed piston in place and releases air trapped in front of the moving piston 
holding the core tube, is simply open to the water. However, it has come to our 
attention that a number of corers have been built which have a screw thread on 
this exhaust port. This confusion has arisen because of similarities between the 
1-m and the 6-m (long) Mackereth corer (Mackereth 1958). On the latter, air 
can be applied to a central screw connector in order to retract the core tube 
from the sediment when the corer has become stuck. In many cases, the thread 
on this connector is the same size as that on the air line. Hence, the latter can 
be connected to the inner tube in error. But the long corer has additional 
features incorporated into it which allow the air to escape when the core tube is 
fully retracted. Because this particular procedure is unnecessary with the short 
corer it does not incorporate the extra features and there is nowhere for the air 
to escape. As a result the pressure is maintained in the corer when it is hauled 
to the surface, creating dangerously high pressures which can cause the system 
to explode. This potential danger can be avoided completely as follows. 
Check the corer to see if the screw connector on the airline fits not only the 
outer connector on top of the main cylinder but also the inner one. If the 
answer is NO, there is no problem and the corer can continue to be used safely. 
If the answer is YES, we recommend that an engineer removes the threads 
from the central connector so that the air line cannot be connected. Do not seal 
or remove this vent. It is integral to the operation of the corer and allows air 
below the piston to escape when pushing the core tube into the sediment. 
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Additional safety step in the procedure for raising the mini-corer 
The risk assessment also identified a second, rare but potentially dangerous 
occurrence. If the corer fails to extend fully there is no pathway for the air to 
escape from the main cylinder. Since, for every 10 m reduction in the depth of 
the corer, the pressure inside increases by a factor of two, a potentially 
dangerous situation could occur when the corer is raised through the water 
column. This potential danger can be eliminated by incorporating the following 
extra step in procedure when raising the corer from the sediment. 
Raise the corer slowly from the sediment. When the top of the corer is 
about one metre below the water surface, reconnect the airline quick release 
coupling (the air bottle will already be turned off at this stage because it was 
disconnected from the air line in order to raise the corer) and check the 
pressure in the main barrel of the corer using the line gauge at the needle 
valve. If the reading is NOT ZERO, any excess air pressure must be released. 
This can be achieved by disconnecting the air bottle from the air line and 
inserting, into the quick release connector, a spare male coupling, to which 
about 15 cm of tubing is attached. This tubing should be open to the 
atmosphere at the other end, allowing the air to escape. Under no 
circumstances should any part of the corer be lifted clear of the water 
until the air pressure in the main cylinder has fallen to zero. 
Final comments and a new user-manual 
If, as outlined above, the barrel exhaust is checked carefully and threads are 
removed from the central connector, if necessary (to prevent inadvertently 
connecting the air line), and if the additional safety step is incorporated into the 
core-lifting procedure, the mini or short corer then can be used safely to collect 
undisturbed sediment cores with a clear sediment-water interface. 
An A4 nine-page user manual, fully illustrated (Allen, Hodgson et al. 1998), 
is now available from the authors. A small charge (£10 in 1998) will be made 
to cover handling costs and postage. 
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